Since its description by Aladar Aujeszky in 1902, 1 pseudorabies (Aujeszky's disease) has become recognized as a worldwide disease in which pigs, the natural host, 2 are a source of infection for ruminants. 9, 14 Virus and characteristic microscopic lesions in sheep have been localized to specific neurologic structures. A nonsuppurative encephalitis 17 and a necrotizing encephalitis 8 have been reported from spontaneous pseudorabies outbreaks in sheep flocks; lesions were in the cerebral cortex, 17 cerebellum, 8, 7 and brain stem. 8, 17 In experimental infections, histologic lesions and virus were localized in neural structures associated with the route of inoculation. 5, 6, 11 Nonsuppurative ganglionitis and encephalitis were in the trigeminal ganglia and medulla oblongata of experimental sheep inoculated by the conjunctival, oral, and intranasal routes. 5, 6 A virus-induced neuronal necrosis was found in the cervicothoracic ganglia of sheep in natural and experimental pseudorabies virus (PrV) infections.
2 Sheep inoculated intratracheally with aerosolized PrV had histologic lesions, viral antigen, and virus in the medulla oblongata and in trigeminal, cranial cervical, and cervicothoracic ganglia. 16 This report illustrates the location of neural structures that contain lesions and virus in experimental and natural infections of sheep.
Six adult ewes were euthanized and dissected to expose the cranial cervical ganglia, cervicothoracic ganglia, brain stem, and trigeminal ganglia. These tissues were easily obtained with standard necropsy instruments and without significantly altering necropsy protoco1s 15 and prosection time. The cranial cervical ganglia (Figs. l-4) are bilaterally symmetrical sympathetic ganglia at the cranial end of the sympathetic trunk. These grayish to pale brown, fusiform neural structures are approximately 8 mm long and 6 mm wide and are embedded in the adipose tissue of the retropharyngeal area. 7 Each ganglion lies ventral to the posterior foramen lacerum, 10 ventromedial to the tympanic bulla, 12 medial to the jugular process of the occipital bone, 12 and on the lateral aspect of the rectus capitis ventralis muscle. ' The cranial cervical ganglia are excised prior to removing the head. After removing or reflecting the tongue, pharynx, larynx, trachea, and esophagus, the rectis capitis ventralis muscles are identified and then transected at the level of the atlantooccipital articulation. The cranial cervical ganglia are found by first locating the exposed ventral ovoid space at the atlantooccipital articulation. The space is formed cranially by the caudal aspect of the occipital bone at the ventral edge of the foramen magnum and caudally by the ventral edge of the cranial atlas. After this space is identified, the rectis capitis The cervicothoracic sympathetic ganglia (Fig. 5) are formed by the fusion of the caudal cervical and the first 1 or 2 thoracic sympathetic ganglia. 12 The irregularly star-shaped grey to pale brown ganglia are approximately 1 O-15 mm wide and 3-4 mm thick. The ganglia extend between the heads of the first and second ribs and rest directly ventral to the head of the first rib on the left and slightly more caudal on the right. 13 The ganglia, loosely embedded in the subpleural adipose tissue of the thoracic inlet, rest on the lateral surface of the longus colli muscle to reach the dorsal surface of the esophagus on the left and the dorsal surface of the trachea on the right. 13 The cervicothoracic ganglia are found after the thoracic viscera are removed and the head of the first rib is located. The firm, tough, star-shaped ganglia are found by using blunt dissection in the subpleural loose connective tissue in the area formed by the angle of the first intercostal space and the longus colli muscle. The ganglia rest at the rostra1 ends of the sympathetic trunks, which are visible through the pleura ventral to the costovertebral articulations.
The medulla oblongata (Fig. 6 ) is the region of the brain stem between the pons and the cranial cervical spinal cord. 4 The brain and trigeminal ganglia are removed after the head is disarticulated and separated from the carcass. The brain is removed from the cranium as a single unit. 15 The cerebral hemispheres and cerebellum are then removed to expose the medulla oblongata.
The trigeminal ganglia (Fig. 7) are bilateral, symmetrical elongate structures composed of white and gray neural tissue.' Each ganglion is approximately 15 mm long and 4 mm wide and overlies and is attached to the fibrous dura mater covering the oval foramen . 10 The ganglia occupy the caudal maxillary sulcus of the basisphenoid bone and are lateral to the wall of the cavernous sinus and to the rostra1 epidural rete mirabile. 7 The trigeminal ganglia are easily extracted by locating the Note the transected end of the trigeminal nerve sensory root (small arrow) and the exposed trigeminal ganglion (large arrow) lateral to the pituitary gland (P). O, optic chiasma. Bar = 2 cm. large transected sensory roots (largest cut nerves) caudal lateral to the pituitary gland on the floor of the cranium. and The dura overlying the ganglion is removed. A small scissors is subsequently slid rostrolaterally under the sensory root to excise the ganglionic tissue. These ganglionic and central nervous system tissues can be subdivided and saved for histological examination, fluorescent antibody examination, and virus isolation.
Experimental work 5, 6, 11, 16 and field reports 8, 17 suggest that the medulla oblongata and the trigeminal ganglia are important tissues to harvest for histologic and virus isolation procedures. cervical and Additional data further indicate that the cranial cervicothoracic ganglia also have merit as tissues for the diagnosis of pseudorabies in sheep. 3, 16 These neurologic structures, which are easy to locate and remove using standard necropsy materials and procedures, should be included in sampling when PrV infection is in the differential diagnosis.
